One of the key targets of the EU's 2020 Strategy is to substantially reduce the number of people at risk of poverty or social exclusion. The EU seeks to reduce poverty by lifting at least 20 million people out of the risk of poverty or social exclusion by 2020. The monitoring of progress towards this target is based on the headline indicator AROPE -people at risk of poverty or social exclusion. The indicator applies to people either at risk of poverty or severely materially deprived or living in a household with a very low work intensity. This article focuses on material deprivation, one of the three components monitored to evaluate the social situation in the EU.
Introduction
Material deprivation is one of the measures used to assess social exclusion. Together with the indicators at-risk-of-poverty and low work intensity, a severe material deprivation rate creates the aggregate indicator of poverty and social exclusion (AROPE). AROPE is a key indicator used to monitor the progress being made towards meeting the Europe 2020 goal of reducing the number of persons at risk of poverty or social exclusion by 20 million. As shown by A. C. Guio and E. Maquet (2007) , the risk of poverty masks great differences in living standards, and therefore the risk of poverty (for relative national poverty thresholds) appears to be quite similar among the countries of the EU (see Israel & Spannagel 2013) . Because material deprivation provides a clearer picture of social exclusion in EU countries, it raises the importance of current studies and analyses that employ it as a measure.
Material deprivation (MD) is defined as the inability of individuals or households to afford those consumption goods and activities commonly bought in a society at a given point in time, irrespective of people's preferences with respect to these items. Material deprivation in a population is measured by means of the material deprivation rate and severe material deprivation rate. The indicator material deprivation rate is defined as the percentage of a population 1 with an enforced lack of at least three out of nine material deprivation items in the economic strain and durables category. The nine items include (Eurostat 2012) 2 : 1) arrears on mortgage or rent payments, utility bills, hire purchase instalments or other loan payments (HS011, HS021, HS031), 2) the capacity to afford paying for a one-week annual holiday away from home (HS040),
3) the capacity to afford a meal with meat, chicken, fish (or vegetarian equivalent) every second day (HS050), 4) the capacity to face unexpected financial expenses set as an amount corresponding to the monthly national at-risk-of-poverty threshold of the previous year (HS060), 5) the household cannot afford a telephone (including a mobile phone) (HS070), 6) the household cannot afford a colour TV (HS080), 7) the household cannot afford a washing machine (HS100), 8) the household cannot afford a car (HS110), 9) the ability of the household to pay for keeping its home adequately warm (HH050).
Severe material deprivation rate is defined as the enforced inability to pay for at least four of the above items. The indicators distinguish between individuals who cannot afford a certain good or service, and those who do not have this good or service for another reason, e.g. because they do not want or need it.
Many scientific works have focused on material deprivation. We were inspired by (Fusco, Guio & Marlier 2011 , Gerbery 2012 , Israel & Spannagel 2013 , Stávková, Birčiaková & Turčínková 2012 .
The article provides a comparative analysis of the material deprivation of Slovak and Polish households on the basis of microdata from EU SILC 3 2012. The two main goals of this article are to examine which factors have a significant effect on material deprivation, and to determine the influence those relevant factors have on the material deprivation of Slovak and Polish households.
Material Deprivation of Slovak and Polish Households in 2012
For the purposes of this article, the material deprivation rate (MD rate) is defined as the proportion of households that cannot afford to pay for at least three out of the nine items specified above, while those that are unable to afford four or more items are considered to be severely materially deprived (severe MD rate). Table 1 shows the share of households unable to afford individual items that are taken into account in evaluating MD according to the current methodology used by Eurostat.
The most households -more than half in each country, in fact -were unable to afford a one-week annual holiday away from home. More than 50% of Polish households had an enforced lack of item 4, the capacity to face unexpected financial expenses. At 37.15%, Slovak households were deprived much less in meeting such expenses. The third most critical item in both countries was the capacity to afford a meal with meat, chicken or fish (or vegetarian equivalent) every second day. In comparison with Polish households, Slovak households had a higher enforced lack of just two items: the capacity to afford meat (item 3) and the inability to afford a car (item 8). Almost every household (less than 1% of households) could afford a colour TV, washing machine and telephone (items 5, 6, 7) 4 . According to Table 2 , both the MD and severe MD rates are higher in Poland than in Slovakia. While there were slightly less than 25% of households that had a lack of at least 3 out of the 9 items in Slovakia, slightly more than 30% of households in Poland faced the same lack. For comparison, 19.7% of EU-28 members' population was materially deprived in 2012. 15.3% of households in Poland and 10.6% of households in Slovakia suffered from severe MD. This means that approximately half of materially deprived Polish and Slovak households were severely materially deprived. The same was true for the EU-28 as a whole: 9.9% of the population was severely deprived.
The next indicator that is used to monitor MD is depth of MD, defined as the mean of the number of items lacked by the materially deprived population. Again here we focus on households and not on persons. To gain a better view of the state of MD, we estimated depth of MD for households that suffered from MD and households that suffered from severe MD. We also calculated the average number of items all Slovak and Polish households lacked that were included in the EU SILC databases. 4 It is obvious that actually some items such as a washing machine, a colour TV or a telephone are no longer items people cannot afford in EU Member States. On the other hand, there are other variables that reflect better current living standards and the lack of which is a clear identifier of social exclusion in those same countries today. This led the Eurostat Task Force to elaborate and agree on a list of 7 new material deprivation variables for the whole population (to be used together with 6 of the current 9 EU-SILC variables on material deprivation). The proposed new variables are being collected in EU-SILC. An analysis of the indicators based on at least three pilot years (2009, 2013, and 2014) will then be possible in order to set up definitively the revised list of material deprivation variables and the new threshold numbers of items that a household cannot afford to be considered materially or severely materially deprived (Eurostat 2013 , Guio & Marlier 2013 Listed in Table 2 , the results indicate that Polish households had a higher MD rate and MD of greater depth than Slovak households, though relative differences in the depth are not as severe as in the rate. The differences in the depth of MD between Polish and Slovak households are less than 5% while the MD rate is 23% higher and the severe MD rate is even 44% higher in Polish than in Slovak households.
The Material Deprivation Rate and Severe Material Deprivation Rate in Breakdown by Relevant Factors
Significant associations between MD (in case of both indicators MD3+ and MD4+) and the following variables were confirmed in both countries 5 : -EAS -economic activity status (PX050: Most frequent activity status), -Education (PE040: Highest ISCED level attained), -Marital status (PB190: Marital status), -Health (PH010: General health), -HT (HT: household type), -Urbanisation (DB100: Degree of urbanisation). The strength of these associations is quantified in Fig. 1 by means of Cramer's V. All the tests used (Chi-square, Likelihood Ratio Chi-square, Mantel-Haenszel Chi-square) showed that there were significant associations between the variables and MD3+ as well as MD4+ at a confidence level of 0.01. These associations are weak or very weak in the case of Urbanisation.
The MD and severe MD rates broken down by economic activity are displayed in Fig. 2 . It is natural that the highest risk of deprivation is in households where the head of household is unemployed. It is interesting that it was the only category of economic activity where the situation was better in Polish households than in Slovak ones. More than 60% of households with an unemployed person as its head suffered from MD and more than 40% of those households suffered from severe MD. In other categories the situation was better in Slovakia. Focusing on households with an employed person as its head, in 2012, 17.6% of Slovak households were classified as materially deprived and 6.4% as severely materially deprived. In Poland, the occurrence of materially deprived and severely materially deprived households was higher by about 3.7 and 4.9 pp, respectively.
EAS
The occurrence of MD was highest in households where the head of household had a low level of education (pre-primary, primary or lower secondary education). In these educational categories the MD rate ranged from 44.9% to 60.5% and the severe MD rate ranged from 23.5% to 39.5%. Much lower rates of MD and severe MD characterised households where the head of household had upper secondary or post-secondary education. The lowest occurrence of MD characterised households in which the head had a tertiary education.
Households where the head was married were the least materially as well as severely materially deprived. The MD and severe MD rates for these households were almost equal to households where the head was employed. Concerning the material deprivation rate by the household type, we determined that households with two adults and two dependent children had the lowest rate. Conversely, the worst situation was in households with one adult and at least one dependent child, followed by single-person households and households with two adults and at least three children.
Quantifying the Impact of Relevant Factors on Material Deprivation Using Logistic Regression
The influence of the variables on the binary variable MD3+ (MD4+) was considered based on the model of logistic regression (see e.g. Stankovičová & Vojtková 2007) . To select factors that have a relevant influence on material deprivation we used the Stepwise regression method (see e.g. Šoltés 2008) in the logistic regression procedure in Enterprise Guide application of the statistical software SAS. The main tests and statistics related to logit models of logistic regression are listed in Table 3 .
All of the categorical variables used in part 3 were entered into the logistic regression model. One continuous variable -Age (RX010: age at the end of income reference period) had a significant impact on the material deprivation of Slovak and Polish households in 2012.
Parameters of the logistic regression models containing seven of the variables are estimated for Slovak households as well as for Polish households in Table 4 . This model made it possible to predict the probability of a randomly selected household to be materially deprived based on given values of the explanatory variables.
Our main goal was to quantify the impact of individual variables on material deprivation. To help us do that, we focused on estimators of the odds ratios, which the next section of the article describes.
By increasing the age of head of household by one year, the probability that the household will be materially deprived decreases by 1.015 times in Slovak households and by 1.016 times in Polish households. Values of the odds ratio for the factor economic activity confirmed that the worst material deprivation characterises households with an unemployed head, which are 6.673 times likelier in Slovakia and 3.803 times likelier in Poland to be materially deprived. As established earlier in this article, households with unemployed persons suffer from MD more frequently in Slovakia than in Poland. Conversely, households where the household head is retired had a worse situation in Poland. In Slovakia, there was no significant difference between materially deprived households with an unemployed head and households with a retired head. Because the two countries' education systems differ, we have to compare the Slovak and Polish data carefully when evaluating the factor highest attained level of education of household head. The risk of MD for households whose head has a low level of education (primary or even pre-primary) is several times larger (approximately three times in Slovak households and two times in Polish households) than for households whose head has an upper secondary education. The lowest risk of MD occurs in households headed by an individual with a tertiary level of education. In 2012, the risk that those households were going to suffer from MD was about 2.3 and 4.4 times smaller in Slovakia and Poland, respectively, than the risk for households whose head had an upper secondary education. When comparing households whose head has a primary education with those with a tertiary education, we can easily calculate that the former have slightly more than seven times higher risk of MD in Slovakia and nearly nine times higher risk in Poland. Our outcomes confirmed that education plays a fundamental role in the risk of MD. On the basis of the Wald test, we cannot reject a non-significant difference in the risk of MD between households whose head has an upper secondary and post-secondary education (in Slovak households) or lower secondary education (in Polish households).
Eurostat statistics show that single-person households with dependent children are mostly classified as being materially deprived. Both Slovak and Polish households confirm the phenomenon (see Fig. 5 ). But if we consider other factors, households with two adults and three or more dependent children (see Table 4 ) were at the greatest risk of MD in Poland. Our analysis shows that these households are among the most frequently materially deprived households not only in Table 4 cnt 'd Poland, but also in Slovakia and throughout the EU-28 as well. Generally, households without dependent children have the lowest risk of MD. However, outcomes of our analysis show that there are also other household types whose risk of MD was not significantly different from this household type.
Another significant indicator that has an impact on MD is the head of household's general health. The computed odds ratios prove what we had expected: the worse the health, the higher the risk of material deprivation.
It is not surprising that from the point of view of marital status, the worst social situation characterises households headed by a divorced person. These households are at approximately three times higher risk of material deprivation than households whose head is married.
The last factor that has a significant effect on material deprivation is the degree of urbanisation in the area where the household lives. Based on the logistic regression models shown in Table 4 , we cannot draw clear conclusions about the influence of this factor on the risk of material deprivation. On the other hand, the logistic regression models presented in Table 5 clearly show that the highest risk of severe material deprivation occurs in areas with an intermediate degree of urbanisation. Note that the above interpretations of the odds ratios assume that the other factors included in logistic models remain constant.
Largely similar outcomes were gained by means of logistic regression models for severe material deprivation of Slovak and Polish households (Table 5) . However, most of the factors have an even stronger influence on severe MD than on MD. 
Conclusions
The analysis of the impact of relevant factors on material deprivation and severe material deprivation revealed that there are many similarities and some differences between Slovak and Polish households. We discovered that the occurrence and risk of material deprivation as well as severe material deprivation significantly depend on age, economic activity, education, marital status, the general health of the head of household, household type and degree of urbanisation where the household lives. The article provides estimates of materially deprived and severely materially deprived Slovak and Polish households, broken down by the seven categorical variables (excluding continuous variable: age of head of household).
The impact of the individual variables was quantified through odds ratios related to logistic regression models. We conclude that households that are most threatened with material deprivation and severe material deprivation are those Slovak households that consist of one adult and at least one dependent child and Polish households that have two adults and at least three dependent children. Households without children and households with two adults and two dependent children in Slovakia as well as in Poland have the smallest risk of both MD and severe MD.
Concerning the other characteristics of households analysed in the article, Slovak and Polish households which live in intermediate populated areas and households whose head is unemployed, divorced, has a pre-primary or primary education and is in very bad general health are at the largest risk of MD and severe MD. Conversely, households located in densely populated areas with an employed head who is married, has a tertiary education, and is in very good health are at the least risk. Table 6 shows the ratios of risk of material deprivation for households at the greatest and least risk (from the point of view economic activity, education, general health and marital status of household head as well as from the point of view of household type and degree of urbanisation).
The impact of economic activity and education are noteworthy: both factors have a stronger influence on risk of severe MD than on risk of MD. Households whose head is unemployed in comparison to households whose head is employed are at 9.6 times higher risk of being materially deprived in Slovak households and at 3.9 times higher risk in Polish households. The economic activity of the head of household has a more significant effect on severe MD in Slovak households than in Polish ones. On the other hand, the risk of severe MD due to low education is higher in Poland. Polish households with a poorly educated head have up to 12.7 times higher risk of severe MD than households headed by an individual with a tertiary education. The same odds ratio for Slovak households is 9.5. Besides the odds ratios, logistic regression models estimated in the article provide the option of estimating the probability that the household is materially deprived or severely materially deprived. Probabilities of MD and severe MD for the household from the most and the least risky categories are listed in Table 7 . All the probabilities are calculated for a 40 year-old head of household. Source: EU SILC 2012, the authors' own elaboration based on findings from Table 4 and Table 5 .
